More and more people in the world are getting fatter and are having trouble to lose weight. When people lack inhibitory control, they are more prone to indulge in highcaloric food. In this study, the effect of training inhibitory control on eating behavior was investigated. Expected was that inhibition training would increase inhibition ability and would lead to less food intake. To investigate the effect of training inhibitory control on eating behavior, participants were divided into three training conditions: The first group of participants had to inhibit a response for neutral stimuli and only responded to foodrelated stimuli, the second group consistently responded to neutral stimuli and inhibited a response for food-related stimuli. The third group never inhibited a response. Food intake was measured using a food diary and a taste test. The Restraint scale was used to measure restrained eating behavior, which could have influenced the results of the study. Results showed that the three groups of participants in the different training conditions did not differ significantly after the training on inhibitory control and food-intake. In conclusion, the inhibition training did not have an effect on inhibitory control neither on the food intake of the participants. A possible explanation for the lack of effect of the training could be that using non-specific food pictures and not consistently having to stop for a food item does not lead to better inhibitory control concerning food, because no association will then be learned between the stopping goal and different kinds of food.
Introduction
The number of people that are overweight in the Netherlands has increased over the last thirty years (1) . In 2009/2011, 41% of the Dutch population was overweight and 10% was 33 which leads to the inability to resist indulging in high-caloric, palatable food (13) .
In line with this theory, empirical evidence shows an important role for inhibitory control in overeating and overweight (13) . Poor inhibitory control has been associated with obesity, excessive food intake, and other consumptive behaviors. Studies showed that overweight people score lower on tasks that measure inhibitory control and executive functioning (14) . According to Guerrieri et al. (15) , people with a weaker inhibitory control of impulsive responses are more vulnerable to the temptations of tasty, high-caloric food and eat more of this high-caloric food than people with stronger inhibitory control. Nederkoorn, Havermans, Roefs, Smulders and Jansen (16) also found that obese people have less effective inhibitory control compared to lean people.
The available evidence suggests a causal role for inhibitory control in overeating and overweight/obesity. This implicates that training cognitive abilities like inhibitory control could help regulate automatic impulses and increase control over food intake (13) . Recent studies suggest that a way to accomplish improved self-control/inhibitory control is by presenting stop signals. Stop signals have been shown to be an effective tool to disrupt and inhibit motor impulses (17) . Stop signals are therefore used to measure response inhibition. The stop-signal task and the go/no-go task are the most common measures of response inhibition (18) . These tasks require inhibition of a dominant motor response. The stop-signal task is a reaction time task. Subjects who are responding to visually presented characters are occasionally presented with a stop signal that tells them not to respond on that trial. This stop signal is showed in a random selection of the trials after a variable delay (19) . The stop signal task is based on a model, which postulates that reaction time processes and stopping processes compete with each other. Response inhibition then depends on which of the two processes wins this competition (20) . The first index of inhibitory control for the stop-signal paradigm is the probability of responding on stopsignal trials, which is often seen as a function of stop signal delay (SSD). The second index of inhibitory control on this task is an estimate of the covert latency of the stop process, the stop-signal reaction time (SSRT) (19) . In the go/no-go paradigm, subjects are presented with a series of stimuli and have to respond when a 'go' stimulus is presented. They have to inhibit their response when a no-go stimulus is presented. So they have to react when 'K' is presented, but inhibit their response when 'L' is presented for example. The index of inhibitory control in the go/no-go paradigm is the probability of performing a response on a no-go trial (19).
As described above, inhibitory control is an important factor in determining eating behavior and stop signals can be used to measure this inhibitory control. The question is now whether the stop-signal task or the go/no-go task can also be used to train this influenced the food intake compared to baseline (21) . Houben & Jansen (21) examined the effect of food-related inhibition training on food intake compared to a control condition with a go/no-go task. The findings of this research indicated that training to inhibit foodrelated responses can be an effective strategy to help people gain more control over their eating behavior and decrease food intake (21) . It is however questionable whether this go/ no-go task leads to increased inhibition or is training another cognitive process. Maybe the stop-signal task could then better be used to train inhibition.
In the current research is therefore examined whether the stop-signal task could be used to train inhibition and whether increased inhibition leads to less food intake. A stop signal task with neutral pictures and a stop signal task with food-related pictures were used to investigate the effect of inhibition training on inhibitory control. The inhibition training consisted of a stop-signal task with neutral pictures and a stop-signal task with food-related pictures in which stop-signals appeared. The following research questions were formulated for this study: 'Can a stop-signal task be used to train inhibition?', 'Is the food-related stop signal task better for training food-related inhibition than the neutral stop-signal task?, and 'Does training inhibition using a stop-signal task lead to less food intake?'. It was expected that using a stop-signal task to train inhibition would strengthen food-related inhibition. The effect of inhibition training was expected to be greatest for the stop-signal training in which stop-signals appeared for the food-related stimuli, because this training would lead to a specific food-related inhibitory control. It was also expected that the inhibition training would lead to less food intake, which was measured using a taste test and a food diary.
Material and Methods

Participants
In this study 79 female participants were recruited, aged between 18 and 60 years old.
Of these participants, 71 completed the study. Only female participants were included to prevent influence of gender differences. The participants had a mean BMI in the pre-test of 23.46 (SD = 3.06). Participants were excluded from the study if they didn't understand the Dutch language, because the study materials were all in Dutch.
Materials and measures
The participants came twice to the Maastricht University for a lab session. In between of these sessions, they performed a stop-signal training.
Stop-signal task -dependent variable
The participants performed two versions of the stop-signal task. One was a general stopsignal task with non-specific stimuli and the other was a food-specific stop-signal task where food-related pictures were presented. The participants completed these stop-signal tasks during two lab sessions (before the training and after). In the general stop task, only The food-specific stop-signal task was similar to the general stop signal task, but the X and O stimuli were replaced with pictures of sweet and savoury food. The participants were asked to press 4(ß) when a savoury item was presented and 6 (à) when a sweet item was presented.
The two variables measured in this task were the go signal reaction time (RT) and stop delay, both in ms. The dependent variable stop-signal reaction time (SSRT) was calculated by subtracting the stop delay from RT. Higher SSRT's indicate decreased inhibitory control or increased impulsivity.
Stop-signal task -training
For training, four different versions of the stop-signal task were developed: a general stop training, a general control/go training, a food stop training and a food control/go training. In the general stop training, non-specific stimuli were presented and in 25% of the trials a stop 
Food diary
The participants kept a record of their dietary intake (food and drinks) using the 'Eetmeter' on the website www.voedingscentrum.nl. The 'Eetmeter' contains a database with food items, which can be used by the participant to enter their food intake. Caloric information is provided as well as information about sugar and fat intake.
Restraint scale and eating behavior questionnaire
Each participant completed the Restraint Eating Scale (22) . This questionnaire consists of eleven items. Nine items are valued using a Likert Scale. A total score of the questionnaire is obtained by adding the scores of the separate items. A high score means more restrained eating and a lower score means less restrained eating. The maximum score is 35 points and the minimum score is 0 points. The higher the participant scores on the questionnaire, the more restrained that person is. Restrained eaters are chronically trying to restrict their food intake, but mostly unsuccessful in these attempts and more prone to overeating than unrestrained eaters (13) . In the questionnaire questions are added concerning demographic characteristics: age, gender, height and weight.
The participants also filled in a questionnaire about their eating pattern of last week.
This questionnaire consists of 7 items which have to be answered using a scale with the following categories: Less than once a week, 1-2 times a week, 3-4 times a week, 5-6 times a week, every day.
Taste test
The participants were instructed to do a taste test. For this test, they received two bowls of chips and were told that these are two different kinds of chips. The participants were instructed to taste the chips and fill in a questionnaire about it. They were told to take their time and could eat as much as they liked. The researcher left the participants and returned when they were ready. The questionnaire contained questions about the chips and questions about the extent of hunger and craving. The extent of hunger and craving could explain the eating behavior of the participants in the taste test. This was measured using a 10 cm VAS scale. The amount of eaten chips was measured using scales (grams).
BMI (Body Mass Index)
During the first lab session, the height and weight of the participants was measured.
Based on this information a BMI (Body mass index) was calculated using the following formula: Kg/m2. BMI is an index for the height-weight ratio and provides an estimate of the health risk of a bodyweight (BMI-meter, n.d.). A BMI <18,5 indicates underweight, a BMI between 18,5 and 24,9 indicates a healthy weight, a BMI between 25 and 29,9 indicates overweight, a BMI between 30 and 34,9 indicates obesity (severe overweight) and a BMI >35 indicates extreme obesity (23) . During the second lab session the participants were weighed again and a BMI was calculated again.
Procedure
The participants were invited to come twice to the Maastricht University for a lab session.
The first session lasted about 45 minutes and the second session about 20-30 minutes.
The second session had to take place 7 or 8 days after the first. The participants had to minister their dietary intake before the first and after the second lab session during seven days. For this purpose, the participants kept a record of their daily energy intake, using de 'Eetmeter' of the site Voedingscentrum.nl. The participants received their login details the day they had to start administering their dietary intake or the day before they had to start. After the first week of keeping the food diary, the participants had the first lab session. During this session they first signed the informed consent and then performed the general and food-specific stop signal task (dependent variable). Next, they filled in the Restraint Scale and the Eating behavior questionnaire. After this, they completed the taste test. Next they were weighed and their height was measured to calculate their BMI and at last they completed the stop signal task (training), for which they were registered before they came to the session. The participants were assigned to one of the three conditions for this training, which are: general stop-training condition, food stop-training condition and 
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a control condition. The participants completed five trainings in total so they completed one during the first lab session and the remaining four at home. The participants were provided with the information that was necessary to complete the online training at home, such as the login details that were sent to their e-mail addresses. After 7 or 8 days the participants came again to the Maastricht University for the second lab session.
During this session they completed the general and food-specific stop -signal task (dependent variable) again. After that, they filled in the Eating behavior questionnaire and completed the taste test. At last the participants were weighed again in order to calculate their BMI. After this session, the participants kept a food diary again for seven days using the 'Eetmeter'. After completing all the activities in the research, the participants received a reward, which was either six participant points or a gift voucher of fifty euros.
Statistical analysis
Whether de training led to improved inhibitory control and reduced food intake was tested using ANOVA with condition (general stop training condition, food-stop training condition and control condition) as between-subjects factor, restraint as a covariate and repeated measures (pre-test versus post-test) on the dependent variables, BMI, food intake (diary and taste test), eating behavior, SSRT on the neutral and food-related stop signal task and hunger and craving.
Results
Eight participants did not complete their participation in the study and were therefore removed from the sample. The ultimate sample therefore consisted of 71 participants divided over the three training conditions: Neutral Stop -Food Go (n= 22), Neutral GoFood Stop (n= 27) and Control condition (n= 22). SSRT and SSRT-food Table 1 
Food intake -Taste test (chips) and food diary
Mean scores and standard deviations for the amount of eaten chips (grams) are also shown in Table 1 showed that the more restrained eaters had higher means on caloric intake before the training than the less restrained eaters.
BMI, eating behavior and hunger and craving
The mean scores and standard deviations for the three conditions on BMI before and after the training are shown in Table 1 . No significant effects were found for time, condition or restraint, and neither for the interactions time*condition and time*restraint (All F < 1.64). A summary of the mean scores and standard deviations for the variable eating behavior can be found in Table 1 . For this variable, no significant effects were found for time, condition, or restraint, nor for the interactions terms (time*condition and time*restraint, all F < 3.9.
For the analysis of hunger and craving one participant was excluded due to lack of data on this variable (n = 70). A summary of the mean scores and standard deviations for hunger and craving are shown in Table 2 . For the variable hunger no significant effects were found for the main effects neither for the interaction terms, all F < 1.78. For the variable craving, there were also no significant effects found for the main and the interaction terms, all F < 0.94. 
Discussion/Conclusion
The aim of this study was to investigate whether training inhibition (for neutral and foodrelated stimuli) would lead to more control over eating behavior and consequently to less food intake. The first hypothesis of the research was that the inhibition training would strengthen inhibitory control of the participants concerning food-related inhibition.
Hypothesized was also that training inhibitory control would lead to less food intake and that the food-related training would have the greatest effect on this dietary intake.
As expected, the participants scored lower on SSRT (neutral) in the post-test than in the pre-test, which indicates an increased inhibitory control for neutral stimuli. For the SSRT for food-related pictures no effect of time was found. The participants thus only got less impulsive for the neutral stimuli and not for the food-related stimuli. There was however no significant difference between the groups, which indicates no difference over time between the training conditions and the control condition. It could therefore be a possibility that all participants just got better in performing the general stop-signal task due to practice. The extent to which participants were restrained eaters had, however, a significant effect on SSRT (neutral stimuli). The less restrained eaters had a lower SSRT mean score than the more restrained eaters. This means that the more restrained eaters remained more impulsive than the less restrained eaters.
Against the expectation, the participants overall ate more chips after the training than before. It remains unclear what could explain the overall higher food intake. No effect of the training was found on food intake in the taste test, but the extent to which participants were restrained eaters did affect the food intake. The less restrained eaters ate fewer chips after the training and the more restrained eaters ate more chips after the training than before. This is in line with the higher impulsivity of this group (more restrained) shown on the SSRT for neutral stimuli in the post-test. The fact that the more restrained eaters ate more chips after the training could be ascribed to the concept of ego-depletion. This concept is described in the Ego-Strength Model of Self-Regulation, which proposes that people have a limited capacity of self-control (24) . This means that when people have used great amounts of self-control during one task, there is not much self-control left for other tasks. This will have a negative influence on the performance on the tasks left. The more restrained eaters were maybe more depleted than the less restrained eaters because they were sticking to a diet and therefore had less ego-strength left to control their eating behavior in the taste test after they had to inhibit their responses in the training (25) .
The results showed no significant differences in food intake before and after the 
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against the expectation. Restraint, however, did have an effect on the food intake before the training. Correlation analysis showed that the more restrained eaters had a higher caloric intake before the training than the less restrained eaters. The training conditions also did not significantly have an effect on hunger, craving, BMI, and the eating behavior (questionnaire). These results are against the expectation. Expected was that BMI, hunger and craving would decrease for the participants in the neutral and food-related training and the eating behavior of these groups would get healthier.
In conclusion, neither the general inhibition training nor the food-specific training had an influence on inhibitory control, food intake and weight. Hence, none of the hypotheses could be confirmed. The lack of effect of the training on impulsivity and food intake could be due to the non-specificity of its stimuli. In recent studies an effect was found on food intake when specific inhibition training was used (13, 21) . In these studies, participants had to inhibit a response for specific food-related stimuli (e.g. chocolate) and respond towards different stimuli. Results showed that this type of training had a significant effect on preference and intake of the high-caloric food (14) . Thus, using a specific type of foodrelated stimuli could create an association between this particular food item and the goal of stopping behavior (19) . This could facilitate the response inhibition towards this food product, which is maybe not occurring when stopping behavior is being associated with different kinds of foods, which was tested in this research. Another possible explanation for the lack of effect of the training in this study could be that participants did not consistently inhibited a response for food-related stimuli. The participants only had to inhibit a response in a number of trials and therefore it could be a possibility that the participants did not form an association between food items and a stopping response due to the inconsistency of the pairing of food items with the stopping goal.
A limitation of this research is that the amount of time between the pre-and post-test was only one week. It is quite difficult to find any differences in BMI or eating behavior due to the training in such a short period. The research also did not include a long-term follow up. It is therefore unclear whether the training could have a long-term effect or has to be repeated several times to have an effect on the long term. Examining possible long term effects and the effectiveness of a repeated inhibition training should be addressed in future research to further investigate the potential of the training for its clinical relevance concerning weight loss. It could also be possible that the study sample does not give a proper representation of the target group of the inhibition training. The training is meant to help people who are overweight to lose weight. It has been shown that people who are obese have less inhibitory control towards neutral stimuli than lean people (14) . In this study, most of the participants were not overweight, but had a healthy weight. It could be that their capacity to inhibit responses is already very high compared to the overweight population for which the training is meant. A possibility could thus be that a threshold exists for the effect of the training. Maybe inhibition training only has an effect when the inhibitory control is beneath a certain threshold. It is therefore recommended that future research should contain a screening for motivation of the participants to lose weight or even only include participants who are overweight.
What not yet has been hypothesized, is using the stop signal task not only to train inhibitory control towards high-caloric food, but also using it to promote healthy food.
Promotion of healthy food is widely used in programs which aim at promoting healthy diets through community based interventions. For example, different interventions that aim at promoting healthy food that are aimed at children are found to be effective (26) .
Because promoting of healthy food could be effective, this could also be integrated in the training. A go/no-go training could be developed in which participants have to inhibit their response for pictures of high-caloric food and respond to healthy food. The participant will then maybe create an association between the high-caloric food and a stopping response and associate healthy food with a go response. There is, however, not yet any evidence for the effectiveness of this type of training. Future research could provide more clarity about the possibility to combine inhibitory training and promotion of healthy food and the effectiveness of these different types of concepts.
In sum, this research did not confirm earlier findings that inhibition training could be effective to help people decrease their food intake. The lack of effect could be due to the non-specificity of the stimuli in the training. Results from earlier research indicated that a specific training, which uses a specific food-related item, could have an effect on inhibitory control concerning that specific food item (13, 21) . To support this, future research should focus on investigating the effect of specific inhibition training. This specific inhibition training could make use of only one specific food item or combine food items with consistently inhibiting a response. It could also be a possibility to combine a specific food item with consistent stopping. The idea of combining training of inhibitory control and promoting healthy food at the same time could also further be investigated to explore the possibilities of such a concept. When inhibition training turns out to be effective, the training could be used in the clinical practice to help dieters with decreasing their food intake concerning the type(s) of food that are a problem for them. The training could then be aimed at the food item(s) that are particularly hard to resist for a certain person.
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